(l9)1S^»lWfiJfW«^B8 

(43) Sf&^MB 
2003 ^9 ^ 18 B (18.09.2003) 



PCT 




(10) 

WO 03/077446 



Al 



(51) SBSftff^il 7 : 

(21) IBSBIif: 

(22) S^tbMB: 

(25) BBtflB<D?S: 

(26) Sfg^MOTmil: 

(30) gSfeft^— 
$#Bl2002-63837 



H04B 7/08, HOI Q 3/26 
PCT/JP03/02605 
2003 *3fl5B (05.03.2003) 

B*f§ 

2002 ^3 E 8 B (08.03.2002) JP 



(7i) tiiMAf#@£Ki<£-C(D*i5£Bi=o^-c,>: = #B 

$1*56£« (SANYO ELECTRIC CO., LTD.) [JP/JP]; 
T 570-8677 *B5J& ^Prti 85*112 T 1 5§5-^ 
Osaka (JP). =5*-f- L/3 sa-^-yi >X#5££ 



ft (SANYO TELECOMMUNICATIONS CO., LTD.) 
[JP/JP]; t 574-0035 *B5J& XW.'fi =5$BnSl# Osaka 
(JP). 

(72) JHMhftJit; 

(75) f6K#/aSA (*SICOLxT<©^>: si i£ 
(IWAMI,Masashi) [JP/JP]; x 574-0035 *BEJft 

Osaka (JP). S ffl MSI (MIYATA.Takeo) [JP/JP]; 
t 574-0035 *B5J& *mfti =5¥fflriSl# H#f !/□ 
si^-v 3 >XttS#art Osaka(JP). ±g gBf 
(DOI,Yoshiharu) [JP/JP]; T 570-8677 *BEJft rfT JS. 
BE*3i2TB5S5^ = *m«M*5e#*frt Osaka(JP). 

(74) ftSA: 3E* £.fi|5 . (FUKAMI,Hisao et al.); T 
530-0054 *BEJ& ^BSrtT ttBBllSBr 2T@1§29f 
= #(£^ffifrffi*|fflr tf JU 3SH.4#tt*8Si97 Osaka (JP). 



=| (54) Title: RADIO RECEPTION DEVICE, ARRAY PARAMETER OPTIMAL VALUE ESTIMATION METHOD, AND ARRAY 
= PARAMETER OPTIMAL VALUE ESTIMATION PROGRAM 



1000 




O 



R&9 



2 (2) 

T 



1 2d 



(3) 



^3d 



-4 (4) 



1... SIGNAL PROCESSING DEVICE FOR USER 1 
2... SIGNAL PROCESSING DEVICE FOR USER 2 
3... SIGNAL PROCESSING DEVICE FOR USER 3 
4...SIGNAL PROCESSING DEVICE FOR USER 4 
1c. ..REFERENCE SIGNAL 

1b_RECEPTlON WEIGHT VECTOR CALCULATOR 
1a. .ARRAY PARAMETER SETTING DEVICE 
2a.. ARRAY PARAMETER SETTING DEVICE 
3a . ARRAY PARAMETER SETTING DEVICE 
48..ARRAY PARAMETER SETTING DEVICE 
(1 L..RECEPTION OUTPUT SIGNAL 1 
(2)...RECEPTtON OUTPUT SIGNAL 2 
(3L..RECEPTION OUTPUT SIGNAL 3 
(4>...R£CEPTTON OUTPUT SIGNAL 4 

1d_RECEPTlON INFORMATION MEASUREMENT DEVICE 
2d_R£CEPTtON INFORMATION MEASUREMENT DEVICE 
3d_RECEPTION INFORMATION MEASUREMENT DEVICE 
4d —RECEPTION INFORMATION MEASUREMENT DEVICE 



(57) Abstract: Spatial multi-base stations 
(1000, 2000, 3000) estimate an optimal 
value of the array parameter according to 
a propagation environment of a reception 
signal and adaptively switch between array 
parameters. For estimating the optimal value, 
a table prepared in advance is referenced or 
the parameter is changed to perform array 
processing a plurality of times for search or 
search is performed from the result of up to 
the previous frame. According to the estimated 
array parameter, successive estimation 
algorithm of weight is executed. Thus, it is 
possible to realize an optimal signal reception 
in a radio reception device regardless of the 
propagation environment. 

(57) mm: &m&m&i&m ( 1 ooo, 
2000. 3000) ii, gtete-^cae 



^03/077446 Al I Bill IDllIll II illlll IHII IH^^^ill IH1I lllll illll lllll 1111 11IIIU 1111 lill llll 



(81) faSS (MP*): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 



(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(84) mm.m (i&$L)'. ARIPO ftWt (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), :x — 5 *>7Wtt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Uy/$ft$t 



WO 03/077446 ^^CT/JP03/02605 



5 

^5£K:3§^ UOO § ^Sjffciiff ^X-TJ* (feirx-fis Personal 
15 Handy-phone System : J^T> PHS) »Si&^fi (2£ifi^) t^WiiC^ 

mm iomoafttiu ^c^ny^^x, rm^rw ^ 

So 

1 



WO 03/077446 ^^CT/JP03/02605 

t s fd£*lkfRLS (Recursive Least Squares) TVl^ U XA S LMS (Least 
Mean Square) T JV^ y iftf>38iW££7Vl'=r y XA£M£ffi LTV^ 0 

&3©#iTCt*J3&©8ffi"e*> !K fcir^L^l 998¥ll^25 B3§fT©^ 

i(^l#iliH5rHK'l5PDMA (Path Division Multiple 
Access) ^5£/6Si§fji£;h/tV^ 0 r^PDMA^TU &fflg>M&$t&M%L-t 

So 

&3b\ fciiliPHS <£>&&fc: -ktU^ #71 — A^i:^ N 4 * p y buffet? 
KXD&aiJ hVJMtiLk. i*D<DW.1fix s ?v7'b&&Ek'fZ>o 



WO 03/077446 ^^>CT/JP03/02605 

^.gn. — if [53±(D§:ff {W^-^^^tb (Desired user's power: Desired user's 
power, OTDDtb) N H3±<£>^f ft *<B*BBMU 

10 ^nm^^@^£*v^7c 0 

15 #\ fcsenwtKtfttx Editor w/*9*— *-c#*>r h^tg^^ftjifb 

25 PJOi^ 



3 



WO 03/077446 ^^CT/JP03/02605 

itryf -rx^m \Mk m \t £ tut *? * h -ea^^t ut^t § 
v vt\ 7W^7^^ ^«afe©flt^-etL^*t*t-jts lt r ^ w $m 

7W^7^^©IfofioioattfflU *iHitt#^J£tes *»c©^ 

20 s( y htet>±<>xmmwm¥mz:£vxmm£tiiti&m\z&*3%, wk<o 
?s(j»xuy Y^mcxr^yT^^ru^mm^(D^^4 hmjzmffe&tkm 

ft$ti57W^7^-^OiMft5o 
25 V^7^7*T^7 f 7KM^»$^5WJil¥ti:> T^tV^T 

Hj^J^S, ftfK£m^» % SsJ:tW$fc«l:©«»c©*>r 



4 



WO 03/077446 ^^>CT/JP03/02605 

&mmmtei& c^x w * s ^-^^hb^s t ^-^ 

20 <D'p?£< bi>— JjX*3bZ> 0 

§ 0 7yyr^7 e 7WM^fi> ItO^- IfS^TlcO^^^LT^^es 



5 



\ 



WO 03/077446 ^^CT/JP03/02605 



w 

l^jitW utrm W «!.3ffi^aS:*«:Isi»f^***ibf^lW»* 

5 ^^W-r^m^ffi^i^ Htm§tt7tJt«^3E<5# N ^-f^nyhrtlCjbV 

M^©«^©T wf /<9 * — * Srffiv^TttSkT^-^ST £: © * h Sr*Sft U 

§ ^©«^© t U'-Y ^9 (ommm %mi£i- s D rw^^^ *3S«c 



WO 03/077446 




T>CT/JP()3/02605 



W ^ p( — 9<D#&T W /«9 * — * ©teSfeOte© loi Lt^tS y 



WO 03/077446 _ 1PCT/JP03/02605 

Wflrt - * * T" 5/ 7 s 4: > T -r :/T W M* 7- y ^&S)fE£-tf:5 * =r y rf^ 
%TU4^7*--?<Dm&&:7£~$-%X<ry>rb&^tea 

mfevmmvT w ^ ^-9^m^xwkT^T-r^b<o ^ v &mi£ u 

-iia!) »J6i"5 a— !f fll*^ b Oif T -f :/T W MS: 
Mff-^^^'ry^ts 7y7°r-f7 f 7W^lO^©!?^^ h^i^titgSr^ji 

T W ^7 * (OftiM 5 * ^ y SfS ft &<Dfe®imM&¥\fe1r 

ZxTyT'b, eiii©M'i5^^ ; eti ; ewt57 W ^9^-^©ft 

<9 > *us**Lfc5tflrfli #o^awii*K:j© ^c7 w ^°7 * -9 <Dmmm&mfcir 

h^y^b^tio 

8 



WO 03/077446 ^PCT/JP03/02605 

ftt5grSoSi©7W^7^-^^flf^tft5^fs'7 0 t^Ixi5o 

T W '*7 ^ ^ * <oW&<Oto\Z.*Mttft$i IT7W -f 7*T W 
10 ^^^Sr^lHJlij^^iirS^^iyT 0 ^:, 7m^7W»7 1 }'7 , « 
i~ 5 fct^l-^Wi ^©7W^7^-^ T ^7°^ A -?T W 

£ N ^^fA^Py bfifc:^TT^7 0 X^7*T W&S^*^ b#t5ti4fg^g: 

mitztizT w a'7 * —^(om.^m^r^^ y-rtfr&ts. 

15 0£U<W\ T^7 B 7^^TW^M^^^T'^1i^llIl&^$*5^X^-7 D {i > 

20 7^>f h^tttM^ft^^tvST Wf/>°7^ — *<Blt&*&'t-3;*7 x y7*«r£ 
25 IS©ii07W^7 *&J8^T#*fcTi'^7*^£©7*'f' h&JUJtU 



9 



WO 03/077446 ^^CT/JP03/02605 

"7 s " 5/ t 0 ^ Kjf^-r sfcm^^itorw^^^- ^ o @ ^ ^ at/tie 

^L^^^S^^^^irsm^^^-l'^^' 3 ^^-^ fcWft * ft 
ftfc 17 * -Y f r £ K: «fc t> Bf3« #&»ffi-T 6 T ^x W 

10 



WO 03/077446 ^^CT/JP03/02605 

W^7^ — ?(om*TU4s<7 #<DW&(om.(D lot UtftitS^^y 

15 y^-r A ~?T W *0;3l*^ y ^*s«b#i-*fctJ«m* © i # ©T W ^7 ^ — * © 

$tbfcJi^^£<5# N 7^7-f7'7WJ!iSO^'f b*t^4tga s *it'fb£ 
rc5^©$ £>^{fc<£>J^®fc:«J:*U^ Iti&T^-T^&WU 7^7 4 7^7*7V 

«*<d#* maws tt, ms©«s©7* w a°7 ^ zm^xmrnr 

T ^/7W ^SSrlUfT i" 57>ry7h T ^ 7? <i~7T\s4 9BM<D& * 

11 



WO 03/077446 ^^CT/JP03/02605 

7 1 - ^ 5 * *r v 7 k Sr^tfo 

■FiBsfc©** Jc*tJtS tt, IS©ii©7 W^7^^ Sr^TlffiRT 

h T'M^tttt UT^-f-S Cl & fc: <fc 9 MJfct 5 if flkfca* h <D\t Wi~ 5 
r y 7^ w ^7 W ^S&HfT-r 5 * Ty?k* T tf-f^T 4 ~?T w 

T T W W T v 7*WK@SMr Z&ZXTyT'k, T 9~77- 4 

Wf/«9* — 9<0&&T \"( 9 <oWk<ofc<o lok UTftffltS^^y 

12 



WO 03/077446 ^^CT/JP03/02605 

j*xv>y h<D^fa^tLKm^XT?^j77\/4&m^--y7'&Wift£TtZ>x 
T>y^t, 7 ^-fv- 4 -77 W 8m*? 1 y ^»fH"*/t tffc-t© ^®7V^ 

i^tj|{^H57W^7^-^©ll^t5^T?/^t^tfo 

•So 



13 



WO 03/077446 ^J»CT/JP03/02605 

15 0 8A-8DH r.O^BJOHJtero^3^«tSftigT ^©»J£ 

20 ^t7n- HlT?fc5o 



14 



WO 03/077446 ^JCT/JP03/02605 

mitt* z.<d£? tefcmmmkMMT w *<-*t ©iiir^tf'-^ 

fc N ^—^^tfM^VMa:^ (fc i: iff Ky 79-JS*»F Di« 7 H z J: 9 /> 

15 



WO 03/077446 ^^CT/JP03/02605 

v\ 

20 ni2« N fcir^OT i ^bfc^— -fjv^mm^t^ ^.(DmmcomM(D 

^iiias^lOTlili o o oco^^i-^^p -/^m-efc5 0 ^<d 

^m^M^mm ioo ote4#fi^ti&Si&^-e;fc3„ 

H2^#Rgb-C, Sift^lOOOIt tcb7L&4:%i(DTl<''r~rA 1 , A 2, A 
3, A4^b&5T WT>-X"t-£#£TV^ 0 TWryftAl, A2, A 
25 3, A4T*g{f $tbfc{f^> a— if im«iK ^--if2ffi{f#^S 

{f#^s^«i~4«, -r-<TPc#^^WLrv^5o-c% 3-if i mm^rtik 

16 



WO 03/077446 ^^CT/JP03/02605 

m^mmm 1 ~ 4™*^*^^ tt s si&i* nmmw&d , 2d, 3d, 

ff^a^gl~4fcJ:T>*S:ff'lf^ay^l d, 2d, 3d, 4dll 
1 O 0 OfDEl^L^V^^/l'v'^t^nti/t (DSP) }aoty7h!) 

A 2 , A3, A 4 T?gfB L-fc 4 ^^O^iff ft 6> ft 5 Sff ft #^<^ b /W*. fH 
jfSSMl, M2, M3, *5«fctJ { M4©-t*L-^-h/0— ^A^^4-^.fctb5i: fct^s- 

c^^:♦&s(rt$^^•CV^^#figfg■§■SrfflV^•rT>'^ri:©^*^ ba>bfc5 
SSMi, M2, M3, *5«ktJ<M4©- : e*t j etL©flfe^rA^tc-^x.b^ fJSt57 

17 



WO 03/077446 ^^CT/JP03/02605 

«r x 20© grej&SF^ ™/w*-ifc l N m mm-t -W 7 * - v> ^ ^ 
tim-cfcs \??,7>7~mfc&FDte£x$^mmmm(D&mmzjfo^x s ferns tt 

0<Z>D S P £oTl£fi L £;fr5^S£7jH-:7n~ iffeSo 

18 



WO 03/077446 ^^CT/JP03/02605 

mi v> i r-7ji'<D&m&&£Tfi7 ^-i?^ymm (fd) &ir©ft^ 

^LT, ^fy^S 5&£*SVvC, i©£W bJtJfrTVW*!) XAfcl£<5V^£ 

;?©A#£) iaSDfcftilHINaKJ£3*u -Wa 0 i's'f h463£ffi*^ft3B<b 
C^J£©^ffi2] 

jjctc r. <DmM<Dj&n 2(ci57W^7^-^ ©ftil#:©#t^;fri£© 

19 



WO 03/077446 ^^CT/JP03/02605 

***** fcfrfcV\ &WSj|£j&<0<RM4©&a>o fcT W ^7 ^ — ^ — 

fc*5 % El 4 ©^jT?f± % 1 o<D* p y M *I^fW<*^IrJ^ 4 U j3 

io u&>ufc#&> ^m^mmmmxit, m^^x^K^mm^m^^m^m 

20 -CfcSfcr.*^ 2^— if, i-ftt>t>»— !f l^t^-if 2fls#S8af*LTV> 

^*tL^ LT 1 HIT ti"2|HlL^T^7 i -r^T W^SSrff^oTV^^^o 
fc 0 -f-tefr*bs HI 4 (D^ P7M (D^WAX-TF-tfcmK&^X, s.— If 1*3 J: t* 
25 if 2 fc** U m~(DT W ^7 — * 1 Sr/B^fc. # *>f h^T/L^ V 

20 



WO 03/077446 ^^»CT/JP03/02605 

^B-e^-f-Era^*3v>-c % if i*5.tt*3-— if 2©^*i^u 
^lt, rrt^. /^^-^ uasrw-f ^rw»^ 

©7 w /^7 ^ 5 - i ^t*# 

H 5 A~H 5 ctt, r. «fc 5 4a»7V-A|^fc5«»7 WfeS^i «9 ft 
A<WJ&^5I^-** ^ M^V^T, 1 A^^7-if^b2lHOTW f&SflS"^ 

a <jd3.— if^L^7^— ^Sr^x-T 2mr mn-fZo ■i-f£t>%, fe 

Sa-fl^U 7 W^7y-^ 1 i ttl^fy/O. 9 7 5?rfflV>tl 
7W^7 ^— ^ 2 £ LTJ5if^v i ^^ 0 0. 9 8 SrJlV^T 2 HI g <DT?zfT>< 7 

•ffi^i: bT(D»7^-r ^'7^- *2 (Mfr^S'^O. 98) Sr^JB 

i©^'7^- * 2^rM^i~ ; 5o 

^^_^ fc ^^^^^^^^-C2(l]TW'-r^S^^ : fT-t-So ± 

21 



WO 03/077446 ^^CT/JP03/02605 

7W^TW«Himtfci^ h^^P)(^tT6 5 0 

&7tt-imb Lt©-)^ Mft£tt % ^t—Z 2 (H§r*xy7*0. 9 8 5) 

ft'*?* — ? 2X*hZ>^.mxTy7'0. 9 8 5&fflV^ 1 ID @ OT^tV :/T 
WfcHS&l&fTbfclfefcs ^x^M8i^i 2 0 0tfcofci:n. rr.-e£b 

1 5 0 0-Cfeofcti"5 0 

5 ^ AT+2fc:*3V v r«;s 7y7 p f^7*7WM^f:©tti 
^Tjk-tl^mt LX<DV^J hmmt, 1 OE£r*7^7°0. 9 8 5) 

^*3> 0 5A~5C©^jm T WT'«?* — U"C3E*f^^y^*3i*C 
&K:> 1©7W^°7^^ (fc^msMTOtfifu b«J*«C*if) <^>ft 

22 



WO 03/077446 ^^CT/JP03/02605 

^ — ^ &UtLX 2 HIT W %m-tZ> J: ? ^-t~tt{^ N Jhxli^lfccDff^i 2 

$ 3 hit w ^s^^^Ti - ^ r i h tt^o 
<DQm&M&i&M> 2 0 o o«4#S" 5 Tfg^S^-efc6o 

@6^^L7c:B^2 0 0 0« N J^T<^-*3V^ El 2 Lfcgife^ 1 0 
0 0 b^te-oX^Zo 

i~i4 a>mrt btitfc <p N m 2 (D^iftf^M^ i a ~ 4 d ^-^rgiif'fim 
s^ii i d~i 4 d^^btirv^o Ei6-ete, ^m^nm^i 5, 

23 



WO 03/077446 ^^CT/JP03/02605 

if mit ^mm^¥ 1 ~ 1 4 t± N 

a~l 4 aO#^ t tTJ«m^ s EI2(DTW'l'^7^-^iS:^l a~4 a fcftfc 

nz>T p-f 3 ? 4 ~?t w mm\c «t 19 . if. 1 ~ 4 oflr^^tt-ettsftui^it 

1 ~ 4 £ UT^Hfttffl * Mo 

— 3fr v H!4*5«tOT5 A~5 ClC^LfcJ;?^ 4 #ft*Tfg&* * * M-*5V^ 
X^-— If 1 *3 <tt>^— if 2©2 #fi©*Hh ^<DmW<DmM<nMm 2 IZL&fbfc 

4 IBtfHi '-g-ttdligll 1 1~1 4^(Dj;5^f | J^Tfett6o 

V>7t^— if 2<DlHlBtf>T W«Hffi»t«ffl*^ <f#^a^ei 3I17W^ 
! -2SrfflV^fc^-— if i<D2IUgtf>T wf#t3g^4£ffi£*U ft -^s^e 
1 4fi7W^7 ^ 2- 2 SrJlWc^.— if 2©21HI©7W^iOT^ 

Mi^itiU ifii 1 d, 1 3 d^tftWH^ttSflHSa^^ttli 

*>otW3g«l 2d, 1 4do|taim^fWJSii 6H:4-*.fo*L5. 
g{tWh**fl£»l 5tt\ ^-ifl^MU 7W^7^n-l»l- 

-T ^7^— ^Sr31^b-C. &7 WAro«.Wit, tf l^W^Tb^T 
V^f-^&LS^gl l*5<fct>*l 3©7W^5^-^RSil 1 a, 1 3 a ICS! 

ftffltflHt^saii e ri, a- if2^iau 7W^^-^2-i*j 

ofcT W/^^-^&SliRL'T. ^7 -k©8L3Sl-4l&*.t\ »— if2^fij^ 

24 



WO 03/077446 





CT/JP03/02605 



1 2*5^^1 407W^7^^i 



12a, 



1 



4 a ti^tSo 

©DSPiaotItr$^M?r/Tt7a-||r*fc§, 

V V ^teffibXTf^S 1 2~^.7 i y , 7 0 S 1 4<Z>«>!aSr4ftiSb^fT 
»-lf****.*tf* ^y^s l lf»*«r«l»ftbT^yy^s 1 7 



m r ^^t- ^ T'r wftkasrfx'fe 5 . 



25 



WO 03/077446 ^^CT/JP03/02605 

08 A^#RSbT. 7 i»T^bT + 1 0 Oit.X«<D 1 0 0 7V-^l-^fco 

26 



WO 03/077446 ^^CT/JP03/02605 

0 7WAT+100i»bT+200*TJC1007 
i/-Afcj5fcots 7 W^*7 ^ - ^ 2 i: LtlSr^T 1 y 7Sr J: 9 0. 9 

8K|3:£LTT^7V:7*T Wtea«rfTftV\ ±131 0 0 7U-A©tMtl 

0 8C^#iUT, &(-s 7V-AT+200A»bT+3 00*t»O1007 
k-ACWcot, 7W^?^^ 3 blsXJffiXT ft 0. 

9 8 5^1g£LTT^^:/7 W&St£rtT&V\ _h|B 1 0 0 7 1/-AO^ 

Sri 0 0 7 tt>fcot Ufcll*> 2jZi^t7^^ f^H^s 0 0&c£b 

E)8D&#i$LT, 7^T+30 0^bT+400lt*©1007 

k-Al^fcot, rw^^-^4i LTM*?*^:^* fefc*#fto. 

;ft,fc*3tt3^$*ns/ h ©7 ^7r 77 v^f fel^T-fc 5 7=^ MRSSS: 
1 0 07WACj5fcotWLfclt*, Mfttefl*t?U5 12 0 0 

-©j;^:, i 0 07V-Ai'i:j;7W^7^-^^ff^WM 0 o 
W ^'7 * — 9 ©*iM<S:tfe8H"£o 

n©7W^7^-^ (fcfc*wsfiHfcj»Hiiu fr*^ nafflMfcfei?) <*>ft 

27 



WO 03/077446 ^^CT/JP03/02605 

IH9«, 0 8A~8D£#Ji.bTrabfc, Z.<D&9HDmM<DM&3\Z 

0 9 fclTF bTcgJ&Jf 3 0 0 Oft, J^TO^lC*3V>-C % HI 6 ^ bfcSJ&^ 2 0 

0 0 t^&oTV^o 

i-ftfc>^ iffflff^SlfPl l~l 4^{^^T, ifffllf-^JS 

^21-24 btlXlo V % 0 6 ©SflrtiMMH£« 1 1 d ~ 1 4 d Ktt&T, 

1 6ktt*.T\ ^IHfWJ^2 1 e~2 4 etiWttbfrX^Zo 

if iJlcam-WI^S2 i<D«^w^0^U ^©Sbt^^ov^-Cfi^i-So * 

09Ofll^*3V>T, 4#fi^(C*3V>T^ 3-— if JBft •^■MSlSa 2 1 ~ 2 

i 7 57 ^ W %mfc <£ >9 ^ if 1 ~ 4 <7Mf #*«**t^*tSflJ 

#l~4£bT#SM*m£*t5o 

7W /*?;*-*ta!5fr»2 1 a~2 4 aO^tt, i: *Lfc£0 8 A~ 8 D<D0IJ 

Mft^&tfefcHU WJESi-SSf&flMR^UJfettia 1 e~2 4 e ^4-x.s„ 

Sft If ^3^2 1 e ~ 2 4 e <D&* f± N M*S"t"SSflMt*W****&-^*- 
ftfc*:^ MM£«r> fc££fc£0 8A~8DO0iJK:t£x.tf> 10 07^Afo 

*I£U SI^7^-^^TK^7>-rM2 1 a~2 4 a©^t5t 

28 



WO 03/077446 ^^CT/JP03/02605 

(Drm 3 \Z. £ §7 W ^ — * ©ftifi^^ifeSr^-t-S fcfcfc^ i9(DS 
ii3 0 0 OroDS P|uj;oT^fT^tL5&i^t7n-iT'&5o ft*3 x B5 

mc< ##* ©a— if ^ov^t n E*tfra>*£j£*£*te*5tt ^ itt*t?©*isr w 

010 ^#itt, *-*■>• ^Ti/7"S 3 1 Kl*5Vvr N a— if %rS§r*%)Mik U 
if u l~u 4©mm©i7I/- A©7 V— J**$Z/ bfl£&§|#^-e*g 

^s/t/s 3 2^*3v>-c, ^^-if##;a^f LTv^^-ifiW-iiu-cvN 
ifs^-^ i is? v * is h ufc3--if *x>mt>-t~o 

W:^7yys 3 4t, <Z)3.— if u *W7I/- ATJ^V HEtfS 10 01? 

0t::igLTV^VMk<Z)£-t-3o -O^s yT'S 3 5 ^V^T, a— if u * 

057 V— J*%yy hitter ltd vf^-y^ ^yM,t^fy7°s 3 6Mil3K 

if u *©7W^7>-^ u * l&J^TS^-if(^{f 7^7x^77 W 

29 



WO 03/077446 ^^CT/JP03/02605 

'lim (fc^tf*^ MMD ft!** £*t5££fc:fcS. 

r©J;M^ l o o^u— ^(D^zz? Am^, ^y/S3 2?a 
tU-oVMT, ^xs/^S 3 3~3 7lC<fc 9. U«-A|:*JIt5SH *&*tiWft 

mW&frZt, SK^.— if##u *lC>tfLT, 7ry^S3 9tfcV^ lOf 

mm t&tttotZo 

tmmvx, 7,7y7S 4 1 *£iitp e 

u * i sr^ffcteaai^-*. 

LTx ^fy7°S 4 2KlxSiPo 
^VZfS 4 2*c*5V^Tte N T W'*7*— * u * 2«r/BV\fci:#©Sf&Jfg* 

30 



WO 03/077446 ^^CT/JP03/02605 

^7 * — 9 u * 1 £$rfcMl25t1-5o 

^Lt, ^x^S 4 1 *fc»4 2^dbnt§T * u * 1 <©W!^> 

-3 4, 3 9-4 3, *5£TJ?3 6-3 7 ©^yg&fTfc^ ^<D^^^^-—^ 
7y7S 33-34, 3 9~41ia^ jffi/fcfcT W'*9 * u * 1 

31 



WO 03/077446 



CT/JP03/02605 



i. itryrt (ai~a4) &w.u r^f^7WW^!)i®s 

#^ttttli-6^^f^B (1 0 0 0) T'fooT, 
(1) 

(la, id) fcSr#it^ «63»Sflr^it- 

3. h5IBTW^°7^— *flBMHI£3MfcW:* 

W #yg^ffc© !7 * h tS^tttg^*^^ $ fulBT W ^7 ^ - * ©lit 

32 



WO 03/077446 ^PCT/JP03/02605 

/-?7 ^ - ^©t srft^t sftiti^a ^ ^'^^ Sfcfcfil mis*© 
e. itryft (ai~a4) «r#u rm^TWMa^a© 

»-if^3^ffin^a«a^*ifc^^**«6««»* (iooo) r-fco-c, 

-^Srffiv^lWIBtt«T^'7 v ri:fl!>9*>r b&#££U ffllB*#7 ^t^"?* 

4) 

33 



WO 03/077446 ^^CT/JP03/02605 

^(la~4a, Id" d) t^m^s mJlET ^ ™«ffif*E^ 

8. «»T^^ (A1-A4) Sr^fU TW^TWWiOUft© 

»-1f^*ffiW^«J«frr«ifc^^**«»«*« (2 0 0 0) tfcot, 

~1 4) 

^ (1 1 a~l 4 a, 1 1 d~l 4 d, 15, 16) fulBT W ^ 

34 



WO 03/077446 ^^CT/JP03/02605 

10. HEfcT>-7^ (A1-A4) SrWU rm^7W»«lt 

©^-iftt^sfiM^SS^-rs-i^^^StijRSflrftil (3 0 0 0) Tffeo 

la^i-s^-if^^boff^ttw-rsT^x^^T w«w« (2 i 

~2 4) £ % 

( 2 1 a ~ 2 4 a , 2 1 d ~ 2 4 d , 2 1 e ~ 2 4 e ) jtfffBT W 

^ - * <D ® £ tbfefiSld^i- S SfrfBT ^7W "7 * b * 

35 



WO 03/077446 ^^»CT/JP03/02605 

g<5# % titter p^t- j -77 ujtim^&w ^ -f b&tiz&te&McMik&fr&ito 

12. Ifryrt (ai~a4) £WU 7^f^TW»J;!)^ 
flr*Srttffii--5fHHftSit»il (1 0 0 0) j2L*J»t5TW^9p«-^*ja««l* 

ms,7?'7T'i ~?7 issf ternary y&Witt^zit.xfiMn t t^tuier w 

36 



WO 03/077446 ^^»CT/JP03/02605 

zfr ww &s<a * w v mfe&m&mmik £ wmr w 7 * - * <Dm*m 
15. tfiiBT^^x^^r w^s^^^^^m^mibf^^^^^^^T 0 }*, & 

lulBT W * — * <Z>fit£ fufBT W * — * <DWk<Dfo<D lot ttfffl 
5 Ibf££*fc5S bUfr * it" 5 7. t- s/ 7° £ N 

x w ww wm<D v =c w h#ja*a&#*ifift $ ^3 Btfisr w ^7 

17. mfcTWirT- (A1-A4) ?rfU 7W-f7*7W«atJ:9«« 

37 



WO 03/077446 ^JCT/JP03/02605 

0a _ f K^^f^l" f§ r ^ fgl ("o) te*5tt 

v^S&lsfc*feT^^fc©*^ hfc*££U WIBMcT v-^^-eSim bfcS: 
l 9. »ryrt (A1-A4) «r*U 7W^rWftlW9** 

<©3.-if »*^5fiiw^msa*"t-s r ds-c*# 5^m§:<f gs« (2000) m*5 w- 

is 

38 



WO 03/077446 




fPCT/JP03/02605 



2 0. BulST^^-f^T ^^^m^Ty^m^MWi^^^y^f^ 
m<D?4J*xu v M£*5VvC % 3feff"t" y H£^Ti!ui2l£^£;ftfc 
mfffiT wf/*7 — ^cojS^BtrfBT loi ut^ 

2 1. if[7yft (A1-A4) ?:tU T "77 W«MSidJ: 9^ 

^-1f»*^SIID^a^^5^t*ST#S«6l«fll»11 (3 0 0 0) Kl*5tt 

fiMt -^^WtB*^ § frit V ^ Y -efi^tttf tt^ts mriEm-r 



39 



WO 03/077446 ^^CT/JP03/02605 

22. mi&Ty^^?Tuj&m<DV*j hmm&m&mfrirmwMs ?*>r 

h4#^6^T*fc.5, ffr£il 1 4, 15, 16, 19, 2 0£fc}2 2 1 W^Ttlfa 
2 3. «7yrt (A1-A4) Sr^fU T ¥~fT 4 W %M.Xc «fc <9 ffrWL 

m^mm-r^mM^mmm (1000) i:j3it57W/-!7^?fiiis 

25 -^*aMWiX&^n^9^ 0 

40 



WO 03/077446 ^^CT/JP03/02605 

25. ft&isr w^°7^-^^)i^*i^-r5^-7 i y^ , «> 

u^r ^7 * — * ©iss&ffiiBr w ^7 * — * ©m^^t© ioi ttti 

^7°n ^7\ 

Wkvyfj^xvy bi^tioxmt&r ^^y*—?(Dm.%mfe^x, tuts 

^7^- ?<Dmfc£ tbfcjit td^i- § MIST ^7°7^ ^7*7W 17 31 >r h J£ 

41 



WO 03/077446 ^^CT/JP03/02605 

mw,r ?-f7- << 7t w *&3 * ^ v zf&mit $ * s * 7 1 * ?\ swa*&» w 

ZtklttZxTy'T'k&'Sts, l#*«S2 3 f £12*60)7 W^7*-**3MtillJ£ 
10 2 8. 1tl&7^x7 (A1—A4) £r*TU 7^yT^y7W»J:>3lt 

©a-if«^ffi(H^asaiirt*<5i i^-r*««e»sflr»« (1000) 
25 cfcfitffB7 w^5^- ^©^ffi^^-rs^^y^t^^ rw^°7^ . 

fc< fct— ^"C*>5 % If ^2 8ldfSS<£>7 W'*9*— ^JHMfliJfc?'' 3 ^ 



42 



WO 03/077446 ^JCT/JP03/02605 

3 0. mmrisTI- (W~A4) Sr*U 7m^7«IlcJ:!'«i 

©a-1f«*^ffiM^SS§l^*^t^^# (2 0 0 0) 

5 a— «f **** b<om r *w x ~?7 w ^m^mn-r^^ y -f 

lulBftM^Ji^-r^^x^T 0 ^ W&.<n*4 A*Py H-frfco Tf&fSUfctJ 

^x^y^^-atf, lt^3 0 icifif <DT l^-f ^7 ^ - ^ f Ifi^o ^7 -^o 
3 2. it/yft (A1-A4) £*TU 7m^7WMiavSI 

<D^-vffi*&&M&mmm-zzk&^%zmm3tmmm oooo) ^*s»t 

43 



WO 03/077446 ^^CT/JP03/02605 

«fs ttms&feztiit Dx^h -efi^f+it uT^ts -tiui!) mt&nm-r 
33. m^TyyT^yru^mm(Dt7^^ hm^m^mt>-r^mM, 

hmfcm^hZ, 8S^2 5, 2 6, 2 7, 3 0, 3 1 3 2 <Z)V vf*^ 



44 



WO 03/077446 ^^CT/JP03/02605 



# # 















1 

1 i 
ih 


ih 
K 

IfTT/ 


0.980 


0.909 
0.980 
0.909 


0.970 


0.909 
0.960 
0.909 


V 


m 










m 


w 


o 


O CD 
O O <=> 


O 


o o o 

LO O O 




A 


M 

i — i 


£££ 


7 [Hz] 






1 

H 


V 


/\ \/ /\ 




/\ V /N 


n 
m 


FD 


ees 


e 


see 


i§ 


















i— CM CVI 


CO 


CO ^ ^ 















1/1 o 




2/1 0 



WO 03/077446 



PCT/JP03/02605 



F I G 




■ DDR 



S3 



User_num += 1 
* 



-S4 



-S5 



3/1 O 



WO 03/077446 ^^CT/JP03/02605 



CO 



1ST 

CM 
"OS 

I 

o ^ 

CM 
CM 

T 



-R 




•OS.. 

i m 

cm r> * 
4BBEIBK 



I 

cm 



T 



■R 




5iL 
cm -*>b 

wits 



rl 



□ 

K 



4/1 O 



WO 03/077446 



PCT/JP03/02605 



m 

CM 



RtKj 



I 



o 

P 
< 
I 



o 

ii 
I 

f 



H 



□ 

K 



ih 

K 



8 § 
§2 



lO 

r — oo 
o> cn 

O O 



CM 



TT 



< 

ID 



SB 

V 
H 



-> 
ih 
K 



□ 

K 

T + 
l- 

O 



) o 

OO CO 



LO 
CO CO 

o o 



CNJ 



v 

H 



CM LO 



ih 

K 



00 
LD 



O 



LO 

CO o> 
cn cr> 

o o 



i— CM 

TT 



o 
in 



(3 

U- 



O 

Ll 



5/1 0 




6/1 O 



WO 03/077446 _PCT/JP03/02605 



F I G. 7 



(User_num = 0. Arry_num = 0 S Arrayjnax=4) 



-S11 




User num = 0 



S15 



-S14 



User_num += 1 
Arrayjuim += 1 
x 






—*f<J)T l"( 













S21 



User_num += 1 
Array_num += 1 

1 



-S20 



TZ= 



S22 



7/1 0 



WO 03/077446 ^ ^PCT/JP03/02605 











■wu 






■Mil 
















$S 














/ 






/ 

v 






v 

> 






v 






H 






H 






H 






H 








o 






o 




-l> 






•D 


O 




m 


CD 






o 
o 






o 
o 






§ 






cvl 










1-1 

w 


oo 


































r\ 












^ 












lh 






lh 






ih 






lh 






K 
& 

[ml 


o> 
o 




K 

m 

\mj 


oo 
o> 

o 




K 
& 


LO 

oo 
o> 

o 




K 

PtP\ 


CJ> 
O 














J— 












□ 






^ 
□ 






^ 
□ 






a 






















K 






K 






K 






K 






T+100 




T 

o 


T+200 




CSI 

T 

9 


T+300 




CO 

T 

ll-N 

9^^ 


1 




CO 

T 


X 






CD 






o 






l 

o 







o 



I- 

o 



9 
i- 



< 


CQ 


o 


Q 


00 


00 


00 


00 




o 


6 


0 


■— i 








u_ 


Ll 




Ll 



8/1 0 



WO 03/077446 _ ^PCT/JP03/02605 




9/1 0 



WO 03/077446 ^ _PCT/JP03/02605 



FIG. 10 



(Userjium = 0, Frame_0ount_u1 .. Frame_Count_u2* 
Frame_Count_u3» Frame_Count_u4) 



Frame_Count_u* += 1 




-S31 



S38 
_Z_ 



User_num += 1 
V 



-S39 




grfcl-T b'T / < v ^ — S u*1 £1£5£ 



T 



7^/^^-$ u*1 Ltcig^- 
SffclCT > — * u*1 £|£5£ 



J 



Frame_Count = 0 



-S43 



7 l/-f/<7^-^i»1 £<£ffl LT. 



-S36 



1 



-S37 



$17 



1 0/1 O 



INTERNATIONAL |J^CH REPORT 


Internationa^MJication No. 

pcJ^^ 03 / 02605 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04B7/08, H01Q3/26 








According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04B7/02-7/12, H04L1/02-1/06, H01Q3/26 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2003 
Kbkai Jitsuyo Shinan Kbho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT | 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
A 


JP 1-238322 A (NEC Corp.), 
22 September, 1989 (22.09.89) 
Full text; Figs. 1 to 2 
(Family: none) 


r 




1,2,6,12,13, 
17,23,24,28 
3-5,7-11, 

14-16,18-22, 
25-27,29-33 


X 
A 


WO 00/079702 Al (President of Hokkaido 
University) , 

28 December, 2000 (28.12.00), 
Full text; Figs. 1 to 34 
& EP 1189364 Al 




1,2,6,12,13, 
17,23,24,28 
3-5,7-11, 

14-16,18-22, 
25-27,29-33 


X 
A 


JP 2002-43995 A (Sanyo Electric Co., Ltd.), 
08 February, 2002 (08.02.02), 
Full text; Figs. 1 to 13 

& EP 1176737 A2 & US 2002/32015 Al 


1,2,6,12,13, 
17,23,24,28 
3-5,7-11, 

14-16,18-22, 
25-27,29-33 


[ | Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
tt E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


U V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

'T document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

U Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

tt &? document member of the same patent family 


Date of the actual completion of the international search 
09 June, 2003 (09.06.03) 


Date of mailing of the international search report 
24 June, 2003 (24.06.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



m 



m®mm&-% pc 



P 0 3/0 2 6 0 5 



A. <D&m mmilMm (IPC) ) 

Int. CI' H04B7/08, H01Q3/26 



B. M3E«rffofcj»BF 



SME«rffofc*/WKWB|- «R«lFdfi (IPC)) 

Int. CI 7 H04B7/0 2-7/1 2, HO 4 L I/O 2- I/O 6, H01Q3/26 



H*B£JB»f£&tt 1 922-1 9 96^ 

B*l&»»»aK!« 1 97 1-200 3^ 

b *mmmm^&M4zn 1996-2003^ 
R*m3ta&m*&&tm 1994-2003^ 



c 



X 
A 



JP 1-238322 A ( 0 ^WMM^W 
1989. 0 9. 22, ±X, Sgl-2H! 5 



1, 2, 6, 12, 13, 
17, 23, 24, 28 
3-5, 7-11, 14- 
16, 18-22, 25- 
27, 29-33 



TEJ HBBJ«HW«)W**fcl4WF-C*><5^» B^fcttMB 
*« (3ffiftSr#-r) 



r&j i^— /-tx^ F7r 5 y — 



B^flS^T LfcB 



0 9. 0 6. 0 3 



g^S^ff^ (I S A/J P) 
0 0-8915 
JtCMFf ft ffl &® *S MET 1 4 # 3 * 



isBBHEtt&oa&ia 24.06.03 



ffi ^ ® 



5 J 



9 4 7 3 



miS## 03-3581-1101 3 5 3 5 



1SPCT/ISA/2 10 (12^) (1 99 8f7|) 



mm&mm^ pc 



0 3/0 2 6 0 5 



x 

A 



WO 0 0/0 7 9 7 0 2 Al («5S^*) 
2000. 12. 28, M 1 - 3 4 13 

& EP 1189364 Al 



JP 2002-43995 A (H#®$&#c5££?*fc) 

2002. 02. 08, ±JC, f 1-13@ 

& EP 1176737 A2 

& US 2002/32015 Al 



1, 2, 6, 12, 13, 
17, 23, 24, 28 
3-5, 7-11, 14- 
16, 18-22, 25- 
27, 29-33 

1, 2, 6, 12, 13, 
17, 23, 24, 28 
3-5, 7-11, 14- 
16, 18-22, 25- 
27, 29-33 



tSPCT/ISA/2 10 (f&2-<-v?03$t) (1 998^71) 



